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'AKE-ALL OF WHEAT was first discovered in this 



-I country in April, 1919, near Granite City, Madison 
County, 111. It was found later in Sangamon and Mason 
Counties in the same State and in Laporte, Porter, and, 
Tippecanoe Counties in Indiana. 

Under conditions favorable to the disease, take-all may 
ruin an affected field of wheat. Usually, however, it occurs 
in irregular, scattered spots of different sizes. In most of 
the diseased fields the yields have been reduced less than 20 
per cent. 

Take-all is recognized in the field by dwarfed or stunted, 
"bunchy," dying plants in the spots mentioned. 

All diseased plants tiller more than usual, which makes 
them look " bunchy." At first they are dull bluish in color, 
but later they turn brown and finally die. In the later 
stages of the disease, plants show more or less rotting of the 
roots and a brown rot of the stems underground. 

If conditions arc favorable for wheat, some of the diseased 
plants may partly recover and produce a small yield of 
grain, most of which is usually shrunken. Such plants 
mature later than the healthy ones. 

Take-all may be controlled by sowing varieties of wheat 
known to be resistant to the disease. 

Only a few varieties have been tested. Red Wave, Early 
May, and Turkey practically are immune from take-all, 
and Fultz and Fulcaster are very resistant. The so-called 
Salzer Prizetaker and the Red Cross, as grown in that part 
of Illinois in which this disease has been found, are so 
susceptible as to be worthless. 




Contribution from the Bureau of Plant Industry 
WM. A. TAYLOR, Chief 
Washington, D. C. August. 1921 
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DISCOVERY OF TAKE-ALL IN THE UNITED STATES. 

The presence of take-all on winter wheat was discover*! about the 
middle of April, 1919, through a report from the county n-ent of 
Madison County, HI., that wheat near Granite City was hcin K sever J 

XlZt^J^ this dise " se ™ ^ » °*« 

Shortly after the discovery of this trouble the name "take-all" 

which ifn t0 [5 tCntfttivel y on of certain characteristics 

which it possessed m common with the Australian take-ull of wheat 

fsTfT 6 ; if'' ^ investigations indicate that it 

s chffcrent rom the Australian disease, as it is generally understood 
to occur in Australia. However, until the cause of the type of diseas 
occurring in Illinois and Indiana has been determined/the tentative 
use of the name "take-all" is continued. 

ECONOMIC IMPORTANCE. 

Under conditions favorable for its development, take-all may 

inTJ 0nS P r ° ^T^" In thG Sprin S ° f 1919 Some of tlio fields 
m Madison County, 111., were so badly affected that thev were plowed 
up and planted to other crops. In one case a 40 per cent actual 
reduction was caused in the total yield of grain in a 50-aere field in 

bo'tfoms" olthe Mw!,^ «7 ' h ° ^ °' takfra " haVe bCC " cond " ctal °" nclds '" 'he "American 
ExZLnt Nation S T CUy ' IU - , » «>W^ »ith tho Illinois Agrfa.l u™" 

wurthTdenfr^e t ? '^oratory and greenhouse studies havo been conducted in cooperation 
m i u pa ' tment of P tont Pathology at tho Wisconsin Agricultural Experiment Station lT oTo 

eity^Mligh Schtol ' " flcid - laborator y studte ™» made in the laboratories of the Granite 
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that county. In most eases observed, however, the actual reduction 
in yield has been loss than 20 per cent. 

Under conditions favorable for tho wheat crop, the diseased plants 
recover to a considerable extent and produce some grain. Usually 
tho disease so delays their growth that they do not mature until 
some time later than healthy plants and so contain only shrunken 
grain at harvest time. To reduce the losses of grain in badly infested 
fields it is necessary to postpone tho harvest date until tho bulk of 
tho crop is ripe. Frequently it is more economical to suffer a small 
loss duo to the shattering of the overripe, healthy grain than to lose 
the late-maturing grain in the infested patches. In cases where there 




Fia. 1.— Portion of a spot in a wheat field infested with take-all. 



is a largo diseased area in a field it is best to harvest it soparately 
later, thus reducing the losses to tho minimum. 

GEOGRAPHIC DISTRIBUTION. 

So far as known this particular disease occurs only in the States of 
Illinois and Indiana. There is a possibility that it may be present 
in Colorado, but this has not been determined with certainty. 

Similar troubles have appeared in Virginia, Kansas, and Wash- 
ington, but investigations indicate that these have had a different 
causo. Ono small outbreak of tho true Australian take-all apparently 
has occurred in New York, another in Arkansas, and a third in Oregon. 

CROPS AFFECTED. 

Investigations conducted thus far have not shown positively that 
any other crop but wheat is susceptible to the disease. There are 
some indications that ryo may be very slightly susceptible. 
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SYMPTOMS. 
SYMPTOMS IN THE SPRING 

Some of these patches may be so small as to include only a compnn ' 
.vely few d.seased plants; sometimes, in fact, the diseased Tnts" 

find In M SUCh eaSCS thGse diseasetI P'»nts are difficult to 

s eZ ^lZt rua C li mm0nl K y ^ ^ C °^ing 

aisensed plants usually can be recognized. The edge of such a snot 

bv n unf T* l 1 "^ defined than thc ™W™ of spot caused 
by unfavorable sod conditions, especially poor drainage In sueh 




■Mb*..* 




F.0. S.-DUgram of a section o, a spot M ^1 abnonna, " condmon, ( , ) Z \ 8pot ^ by 

spots most of the plants are diseased, and therefore stunted risrht 
up to the edge of the spot (fig. 2, B). In spots caused 1 y E una- 
vorable sod eond.Uons all the plants usually decrease in height rather 
gradually from the edge toward the center (fig. 2 A) 

In be ds more severely infested, the patches may be very la^o 
and contain a h.gh percentage of diseased plants, or even cover ar£ 
portions of the infested fields. g 

Wherever found, the diseased plants show certain distinct charac 
enst.es, particularly (1) dwarfing, and a little later (2) abnor^l 

fa T'Tk 0 ' J 0 ™' (3) ^ ° f ^rleavesTn 

tilled 17 bflSal ] br0 ^ ,n g. W excoadv. development of spring 
tilkrs or (5) some plants may be killed entirely 
Jiarly m the spring, if healthy and diseased plants growing side bv 

itlT, P I- 7', Wi " be n0t ° d that is fairiy web 

hmited to mdmdual plants which at that time show marked dwarfm- 
but no basal brownmg of the living tissues. A little later the dis! 
50682°— 21— Bull. 1226 2 
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cased plants show a browning, and still later a rotting of the basal 
portions, that is, those parts just below the surface of the ground. 
The roots may not show any particular evidence of disease or they 




Fio. 3.— Diseased and healthy wheat plants. 

may show some discoloration when the basal browning oeeurs. The 
diseased plants may bo immediately adjaeent to and intermixed 
with healthy plants. Along with the development of the basal 
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browning and rotting, spring tillers become evident in excessive 
numbers, giving the diseased plants a ''bunchy" appearance (fig. 3). 
Under certain soil conditions, especially when the soil is dry, some 
of the diseased plants die in the spring, while still in the dwarfed 
stage. 

SYMPTOMS LATER IN THE SEASON. 

When the healthy wheat plants arc beginning to head, or the 
heads are in the "boot," the diseased plants usually show partial 
recovery (fig. 4) and send up one or more short, weak steins. In 
some cases, where soil conditions are very favorable, rather com- 
plete recovery may occur, so that the infested areas may be difficult 
to locate by the time the crop is mature. 

When healthy plants are ripening, the diseased plants are still 
green. On account of this, the infested areas show up conspicu- 
ously as green spots in the ripening healthy grain. Frequently, 
especially in wet seasons, the development of weeds in the infested 
areas adds to the general green effect brought about by the green 
condition of the diseased plants. 

When the diseased plants recover enough to develop heads, these 
are short and only imperfectly filled or not fdled at all. This is in 
striking contrast with the large well-filled heads of healthy plants 
(fig. 5) at harvest time. 

RECURRENCE. 

In 1919, when the disease was first observed, it was thought by 
some that the trouble was caused by the exceptionally mild winter 
of 1918 and 1919, and considerable doubt was expressed whether 
the disease would reappear in a normal season. At the present 
time, however, there can be little doubt on this point, as the disease 
recurred in the spring of 1920, following a winter which was much 
more severe than the preceding one. From present knowledge, 
there is every reason to believe that the disease will recur every 
year when susceptible varieties of wheat are sown on infested land. 

CAUSE. 

The cause of the take-all has not yet been determined. A fungus 
(HelmintTiosporium. sp.) has been found rather closely associated 
with the advanced stages of the trouble. The Helminthosporium 
disease of wheat is present in many sections of the United States, 
and it is possible that the take-all as it appears in Illinois and Indiana 
is only an unusually severe form of tho common type of that disease. 
The exact relation of Helminthosporium to the disease found in the 
two States mentioned is as yet undetermined. 
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CONTROL. 

Various control measures for the disease have been tested, and 
important progress has been made. It is known that the sod 




Fl o. 4.- Wheat plants at the flowering stage, showing allstages of take-all Injury. A healthy plant 

on the right. 

carries the causal factor, whatever it is. Attempts to control the 
disease on infested land by seed treatments, therefore, are use ess. 
So far, there is no indication that cropping methods, summer fallow, 
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burning the diseased stubble, or the application to the infested soil 
of ground limestone, fertilizers, or chemicals, such as iron sulphate, 
will control the disease perceptibly. 

RESISTANT VARIETIES. 



Preliminary experiments conducted with ten of the leading 
varieties of winter wheat [adapted to Illinois conditions indicate 
that the disease can be controlled by the use of resistant varieties. 




Fia. 5.— Head from a healthy wheat plant (left). Heads from diseased plants partially recovered (right). 

The varieties tested were sown in adjacent parallel strips, one drill 
width (54 inches) wide and 50 rods long, on a uniformly infested 
and practically level field located near Granite City, 111. 

The results of the trials are briefly summarized in Table I. The 
varieties are listed in the same order in which they were sown in the 
'plats. 

It is evident from the results of the varietal experiments that 
Salzer Prizetaker, Red Cross, and Ulini Chief are very susceptible to 
the disease and that the Red Wave, Early May, and Turkey varieties 
are apparently immune. 
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.—resistance and susceptibility to take-all of certain varieties of wheat, as shown 
by tests conducted near Granite City, 111., in 



Variety of wheat. 


Take-all 
in plats. 

Ptr cent. 
90 
0 

25 to 30 
Trace. 
0 
78 
2 

2 plants. 
0 
2 


Yield 
per acre. 


Weight 
per hush- 
el. 


liocal name. 


— 

True mm« 


Salzer Prlzetaker 

Red Wave 


Harvest Queen 

Red Wave 


Jtunhelx 
8.87 
28.33 
2t. OS 
28. 83 
25.61 
13.51 
2B.20 
32.87 
21.50 
25. 80 


Ptmnd.1. 
54. 75 
5fi. 75 
58 00 
5rt!50 
58.50 
53.00 
59.50 
58.51) 
60. 00 
60. 75 


lUlnl Chlel 

Harvest King 

May 


llllniehie/ 

Harvest King 


Fultz 


Harvest Queen 

Fultz •. 


Wtater File 


Jones Fife 


Turkey Red 


Turkey 


Fulcaster 


Fulcaster 







The variety grown in central Illinois under the name Salzer Prize- 
taker has white ehafT and red kernels, and it is this variety which is 
susceptible. The original Salzer Prizctaker was a varioty with brown 
chaff and white kernels, hut it is no longer grown in this part of 
Illinois and has not been tested, so its susceptibility to take-all is not 
known. 

The susceptible Red Cross variety grown in central Illinois also 
has a white chaff and red kernels. It and the susceptible Salzer 
Prizctaker variety are identical and also are identical with the 
Harvest Queen. Another variety grown to some extent in the 
eastern United States under the name Red Cross has brown ehuff 
and red kernels. This also has not been tested and therefore its 
susceptibility is not known. All of these varieties going under the 
names Salzer Prizetaker and Red Cross are beardless. 

The Turkey variety.used in these trials was the "Station" strain 
used nt the Illinois Agricultural Experiment Station. There are 
many strains of Turkey wheat, and some of thein have been -reported 
to bo affected by take-all. Further experiments are needed to throw 
additional light upon the susceptibility of the more important strains 
of this varioty. 

Tho Early May and Red Wave varieties have never been observed 
to bo suseeptiblo to tho disease. These varieties often have been 
found sown in parts of fields of Salzer Prizctaker or Red Cross, but 
were always free from tho disease, while tho latter varieties showed 
severe injury. 

From tho experimental results it is evident that tho most satis- 
factory means of controlling tho disease lies in the discarding of tho 
susceptible varieties in localities where the disease oeeurs and using 
only tho resistant sorts. It is possible that tho slight percentage of 
tho disease apparently present in some of tho varieties in 1920 was 
duo to slight mixtures of suseeptiblo varieties, and when perfectly 
pure seed is available still other varieties may he found to be 
resistant. 
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